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mm^] mmm 

[0 0 0 1] 

) ©nitT'^y, #ic. {saffi-eigg&mjf^. f63t^^jb^it<. &m^<Dmitm^ 

[0 0 0 2] 
[^3j5®«tl5] 

GaN, inN. AiNttcit. :m^(Dmmz'f^m^ti^mtm^mi^um 

It. Ay y zffi^WMW^mx^ U , J&*^T'% I n G a NO^)^^^*, iS^-fei^j^ 

x\z. n^^^^m\^t=.m^^t!^hm^\zm^w.^<D^%^^^'- KiiUM-ftsfi, 
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'DlzM1HM':&\^0&-^ (Epitaxial Lateral Over Gro 

wt h ; OTELOGi:-t5) iz^^i&m^itnmi)'^:&^o mmm^-^z7 

T^rr^'KlCjgffiL, /N^K^>rKVPE (Hydride Vapor Ph 

ase Epitaxy ; F E ft ^) mX<DG SiN(D^MiZi3Vf^m 

tlTVASo — :3?HVPE^S?:MV>T'f^5g$tlfeG aN$:««i:bTMV^SZ:i:*^ 
[0 0 0 3] 

L*^L;&*^e>. 3S^E®G aN^«>Rli, E L O G^^g^iC J: U «r(&XR6*V ^ 

e>'f^ig$ti;t^3feffi:^j;b^2mW®^^i: 0. 5 mW©^^©^^M°^->$:li§g 
, <gm:^j®m^lif^^*<m<. 9 0%®^^*^Mm^-r<^lc^3l6*tfihJcMS„ d 
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[0 0 0 4] 
[0 0 0 5] 

[0 0 0 6] 
[00 0 7] 
[0 0 0 8] 

[0 0 0 9] 
[0 0 10] 

Bflli> G aN«;K^MOCVD^;SM©lSfife;S#ffilC^^S: K-tf>t5'*bT 

f^$gb^a>!rcDGaNa«<z>s IMS ( 2 7jJc-r ;*->K*^*f) yd7r>r;v'e«> 

oo, N^lt^GagW^lCJ:y|f^:S^lc:S^:S#®®5^ai4®Sfb (#IC^ 



ffiiE# 2001-3114519 



#2001—022732 



mM-t^:itt>m^L<. =R^*^e9ictt#®j£^©i nm&,±X'^(Dmmi}mtDt\> 

[0011] 

r^DJ:e>^C2|s5gW^C^V^T07cig$: 1 5 n mj?©|gffl{C?^ljnb;fc^'^(3DWJ^;5 
I^STf^OTt^^da-^Sr^llJg S IMSyn7T>r/l/S:01 ®A. BCa^-^o 

•^^mmtt^Z 0 nInJ^^^T®^^?:iE^it^C^j|!I^^?^;S:V^fc«)T'feS. 
[0 0 12] 

I^^ic, ai tfiB >^ci ^'T-f^KiG aN«=K'm8g^>^^i$rgb:fe#{c|Hltt 

tnzot^^m^tix:^*). ztntmmmiz^voijmmmv. ^mmo^mmn)^^ 
^<m.mhx\^^^j:oizM,x^^niim^^. 

[0 0 13] 

m 2 iz. :^mmmf>m^ l }t h v p e mxi^m t ^ g a ns^jcotc^® k- 
^nit. o K-if>^42 X 1 oi^cm"^-ei63tai:^7i. 2. ^ni^±x. 

izm:bltmzKV. K-fc?>^4l 0i^cni~%aaT'|g3tem:^j2. 5-eS:^«$:lfe 
i:. mm^\^'-}^y^'t&ziHz^i)m%m±ii^mifa^^:iiiifi^f)^S>o -ttjitD 
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e>tlS. O K-lf 0^^cm"^J£AT"eii|§^fiB:tJ«0. 6 

5Jg*TT*&»J, K-tr>^*2 X 1 o22cni"3^J^±'T?%0. .6 JgAT^x^lCigT 0 

[0 0 14] 

'^-t.Lxi^m't^a)x% G aNm^t)^^m.mt-^n^o l,*^^^*'^^. lo^^ 

[0 0 15] 

0?:««W%b<li, S=K#®i£^JC2 X 1 022cm"^Je^_tK-tf>^• 
mizmzHv F Emx^miyt:^G aiNm^xitc i^mti^N-^^f ^h<it 

|:^=feL<«««#®lc F-tf>^*Lfc#-^, OliSj:5tt*'?lgVAfe«?). C1<J;UM 
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X 1 o^^cm~hA±\^~\^y^''i^r^mzi^^mizA^)7i<tiOff^mtahx 

[0 0 16] 

J6<J:® S ft J: y , :^mm I^Jfe b G a Nmmtmm^^m Sr^g < ai A -5 3 
[0 0 17] 

(^jfe®?^® 1 ) 

MGaNS«-e&y, HVPE^$:mv^rf^sg•rs. Bii^tt. GaNm^f^m^ 

MOCVDmiZXm^mm^i^m-t^, 3 O 2liS l F--;^nMGa 
NMT^So 3 0 5*^^^M-efeU, 3 0 3C0S i K-y I nG aNMi: 3 0 4 
®y>K-:/GaNM*>e>*:SDQW (^fi«^#^) «|iti:bfc„ 3 0 6 ttA 
lGaN®^3^&M^^I5&Jh». 3 0 7ttMg K~:;^pMGaNMi:L^. «^{C 

, nM«^3 0 8 hpmmyt^mms 09 n pmmms 1 0 ^mmmxi^m-t^ 

o 

[0 0 18] 

^kK^ :^mm<Dj^Wi<Dn^m^<Dm^:^mK^\'^xm7^t^o t^-tGaNmrn 

« ® SgJix^ ;fe It & y n -fe X 0 ^ . 

[0 0 19] 

G aN^^«®^;SlCl±HVPE^S:^M*rSo 3 i^7cm®il39l?tfX ^ CT^R 
/*;^I^1?G a^^;i/S: 8 5 0 "C^jDHSbT HC 1 :3!;x ^MJS$-ttfeG a C 1 gS: 
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XilbTSiH^ (>>^» =bb<«TEOS (>ffc^^ : S i (OCgHg)^) . 
t/^J^) a:^;i/C P2Mglf::^a:^;PS/^^n'<>^$;x-;i/V^:^^$/'> 

[0 0 2 0] 

*'r:/n-fe:^4 o i 'T?iJ-7T>f T^^KS: i i 7 5 TC^-t^inllftb, :;^n-fe>^4 o 
2T'7K^#H^cf7?^^ U-:=.>i7*b:fe^. yn'feX4 0 3T'a=SMS^5 5 0 

0 nm®G aN®7tvy 7tM?:^;S3*S. -e®^, :^D-fe>^4 0 STS^RMS 
^112 5t;t*^J:lf, :/n-feX4 O 7-e^$ S l O /im<DS i 

^|II3^)H^^f>fir^> KW^MCTjKU y ^S3 0 0Am®Si 

K-::fGaN««$:#S„ 
[0 0 2 1] 

bfe^^^^cos i MS::^D7T>f>n/-efeS„ ©ifii A:6'c*|li6MT'#fcG a n 
««#®^c-^^;nTv^fe^^<z)y□7r^;^"^^y, i. 3 x i o c m"^(Z) o 

> s iMST'^^ii«im$*i"r, ifemis^OT^^So j&fe, *^jfeMi?ttGa 

[0 0 2 2] 
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[0 0 2 3] 

_hi^®#^SS:MV^T#fc S i K-y<5!>nMG a N««3 0 1 ^NH^^^/uM:^ 
#M*®N^(-J$:|S§<?3i:*^T'^S„ ^fe, JtfH#K^;?/Xt1:itC«, 0. 0 5 p 

MGaN®3 0 2 SrJ^^i^it-So 7j^lcMJp:2 n m© S i K-:/I 1^0.35^ ^0.65 
N^3^&M3 0 32Stt)^M^2 0 nm©y > K-:/GaNAUTM3 0 4TMi&iSC2 
(^)feM2. /tVTMl) ®#«i^^fF«l5t®^3feM3 0 5$:^:S3-&7t#, 
5 nmCDMg K-:/pMA 1 q 2^ ^0 8^® ^ n G a N^^B§ifcM 3 0 6 
^m^k^M-^-^^o i^lcMJ^O. 5 Am®Mg K-:;^pMGaNM3 0 7 
SitSo S i K-:/nMGaNS5K3 0 ICDBffilCT i/ 

Al®nM«@3 0 8, Mg K-:/pMGaNM3 0 7 ©^iBlC P d CD p 
-as® 3 0 9^tFP d/Au® pM«#3 1 0 S:m«Pt-€>„ ^©^^i^ai/N- S:^ 
>y >^lC^aiLT™^-;i/F$:^rVA, ®3{Ca^b^LED^^^-t-<2>c Jfcfc, P 
M5^3fei£«® 3 0 9 , pM«li3 1 0 $:-en^tlN i. N i /A u bT%l^^ 

[0 0 2 4] 

^®^-7'«JlH:^IoI«t^2 0mA*^«JE2. 5V, ^M:S»4 7 0 n m 

6 mWT'^o fee Jli;5^lRl«Jg 5mA-20mAlCfel:JSfcr- 

nmJeATT^ofco ^m^i^2 0 m A<Dj1«7^X h ©f^^tt 2 0 0 0 01^m&s± 
7?^o;^„ GaNa«f^??l^'^^i:^^C^^$:F-^^>^L^;^)^o7^GaN««, -o 
* y S IMS«?«f{Cfev^T, Bgig*^«^mSti^*>ofcS i K-yGaNS«J:lc 
f^i?bfeS3i:|^fl|jt®LEDig^=-Tti. j«:;^lRim??g2 0mAT?«ffi3. 4V, 
U^if-'^^mtA 7 0 nmC[)»^&t?^3fem:*Jti3mWe^ofco *febf-^t«t 
:Ri/:7 h«5 nm, tf- i5^^fi^:R<Z)4^^li 1 0 n m, 1 0 0 0 0 ^^T'feo 
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[0 0 2 5] 

r:iB^. mmmi<Dmsiimm'it(Dm^^fpmhr^. aoia, oK-^nMG 
aNS«i:L. HVPE^$:mv>rf^sg-rso wimu. ^:^mii^^mi)^^mm<o 

[0 0 2 6] 
[0 0 2 7] 

HVPE^g&^M-rs. sm7iim(Dmmits::x.thxRf^^PiXGa:fL 

8 5 OlC-eiDHJ^UTHC 1 :^fXi:SjS3-tefcG aC l3$:^ffiL, SJ^tS 

=feL<liTEOS (ffc^^: Si (OCgHg) 4) . p M F- A> h ©Hj^^ff X 
ilbXCPgMgtfctt, :i^^;i/Cv2^S^mm-t^o onmCDl^-AyhKit 
. 02*;L/<ttTE0SS^fflt- So G a N^^3K&^;^S•fr&:»#:«3K^Ctt-^^• 
7 T -f TS« Sr^lM b fc„ 
[0 0 2 8] 

:/'n'fe:^4 0 1 -eiJ-^T-rra^S: 110 or:t.xM^h. zfu±y(.4 0 2x 

Tlf. >''n-feX4 0 5-eM^5 0 nnKDGaNCD/l-i/^fTMSrJS&^RS-tir-So -e® 
:/n-fe::^4 0 6-eS^gMJ^& 1 0 5 or;*-e_hif. ^ni2>^4 0 7XnMK 
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hilbTOg^tfxSr^^i^L/, 3 10 fj.m(DO K-^nMG a NM^^ 

j^H;{)^V^^^f>f^^> KWIg^fCTJ^U vt/y^tl^^K J?S 3 0 0 /tm®0 K-:^ 
nMGaNS«$:#<5. 
[0 0 2 9] 

Jti^Lifc^^Tf^feG aNa«® s IMS:/^7T>r;^$:H6 0D•^^>:/;l/A^c 
a^-r. ^y':f/iA<DzfU'yr>(;iA l :fl«:*^JgM"^#feG a N««tf»ic-gr*tiT 

:7T-f ;i/T'^U, l. 2 X l O^^ c m"^® OjC^^^G a N*tg^ 

M*^e)^®^T— #^c-g•^4^Tv^fc„ 7 T>r;i/A 2 LTC 1 j&^^m 

i^Stf»tc:^yji*ti-^'t<^o:fe=b®i:#;t^ti, 5 xi o 1*^0 m"^®|gS©C 

•e^snso7ciii:yn7T^;i/B 2T^$;n<5 s i ^mti^> -e^L^tis. 5 x 

1 0l^cm"^i:2. 1X1 0l^cm"^©^iMT'G aNS3KM*^b^®*-T?— ^ 
[0 0 3 0] 

im^lC L/TMO C V D^T'H 3 ICat b fcM^b^fef^^^M b fc^ 

, ^7ac/^-$:^^y >^JCr$>i!lbT^fll^-;i/ K$:^TV^ L E DM^H bfeo 
[0 0 3 1] 

r®^^tt|lR:&|t!l^eS2 OmATmff 2. 0 V. ^^tf- tJ'l!l^;Rl*4 7 On m 
®»fet?^^ffi;^Jtt5mWT*^ofco 5 m A - 2 0 mAlCfel-tS tf- 
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htt5 nm, \d'-^m^(D^^itl 0 nm^ 1 0 0 0 0 

i:ic J: G a NS«s:tKG a Nmw^±^zi^mvr:^mtm^mi^m<D^^^^m^ 

, G a NS^_t:{CttlCMOCVD^7?S i K-:;^G aNM5 0 2 

A>y 7TM$:^;^LT*>e>S i K-:7^GaNM5 0 2S:^«LT*^<. 1^^^ 

[0 0 3 2] 

, mm^mmLx:^mm<Dmm(Dm^mm^mm^^. 70 i^, siK-^n 

^©G a N/ty 7 rM^:S^lC^m®M*J)|8F:jt/X$:;SfS:il^i:^{C?jgb, 
^IC F-tr^^-rSo 7 0 2li^^K->^n§?GaN/N'^y3'TM, 7 0 3 l± S i 
K-:/nMGaNM, 7 0 6 A^lg^MT^ 7 0 4 CD S i K- ^ I n G a NM 
^ 7 0 5®y > K-:/GaNM*^e>33;-5DQW (zlMS^^F) HJgilL^to 7 
0 7liA 1 GaN®^3tM^^R;&lhM, 7 0 8ttMg K-:/pMG a NM^ bfe 
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[0 0 3 3] 

7 0 1 ®#sg*^s:04 izmr5\,^rmmt^o 

[0 0 3 4] 

G aN^m^cDm^izii. HVPE^sr^M-rso smn.ma)mm:ff:^ tLx 

lS.1^^PiXGa:f>^A^t:8 5 0 rj-e^tlll&bT HCl :)5fX ilMlSS-^feG a C I3 

C PgMg $:^M-rSo G a N^««S:^;m$-ti:-5«#«*glcli'9-:7 T >r r«« 
[0 0 3 5] ^ 

:/n-fe::^4 0 n?i^7 T>r r^^$: i i 0 or^T-ifD^L, >''n-ir^4 0 2*?? 
>!K^#H^tfiTISi^' v^Lit^, :^nir:^.4 0 3i?««MSS:5 5 o*Cic 
Tlf, :/D-fe::^4 0 57?M^5 0 nm<Z>G a N®/t^y 7rMS:J^:RS-eSo -?-<Z) 
::/'n'fe::^4 0 6T?««m^?: 1 0 5 o-C^-eJitf. :/n"fe>^4 o 7T?^;RJi 
0 Am/hT'^$ 3 10 /i m(D S i K- :7^nMG a NM$:^;5^-&-5o 

>^^S:#V^, 3 0 0 Atm©S i K-:/nMG a N^^R 7 0 1 $:#-5„ 
[0 0 3 6] 

j:M#^fe$:fflvNT#fcs i F-::^nMGaNS«7 0 1 ^mmm 1 iimm 

^5: F-:;''bfcM^3 5 nm®0 ]^~zf nMG aN ^ tM ^ O 2$:^«$-& 

. 5 /iinOD S i K-:^nMG a N® 7 0 3 S:^:RS-^So ^j^CCM^ 2 n m® S i 
K-3^I ^cG a« ficN|g3tM7 0 4^tJfM^2 0 nm(DJ > K-:/G aN/"? 
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vrm-? 0 bx^mmmz m%M2. autmd 

7 0 6 ^m.^-^^t=.^. 5 nmODMg K-r^" P M A 1 q a q gN0D|6^ 

aNM7 0 8 Sr^^gS-ftSe i^mLtci^ ai-JWt. S i K-r^nMG a NS« 7 
0 1 (DMmzT i/A 1 ® nM«M7 0 9, Mg K- y^pMG a NM7 0 8 (DM 

mizp d<opmm^i^mmi i o&zj^p d/Au(Dvmmm7 1 1 s:^*-rso 

^il-t&o pMM^'ffiS^S'? 1 0, pMS«7 1 1 Sr-etL-mN i, Ni 

/ A u i: L T % e> ti o 

[0 0 3 7] 

>r;i/T?^So 2is:||jg^T#:t^^T'li, ^S^MiS^^^-fifflc i . i x i o^^c 
[0 0 3 8] 

Z:(Dm^ttJlH:&f^«2t2 OmAT'«JBt2. 8 V. m^\f-^m.^l>^4:7 0nm 
(DW^X-^ytmiJlt5, 3mW-e^o:t„ MM^ l^imt^ 5 m A - 2 0 m A J-^ S 

tt5 nmJ6j^T'e$>ofeo ^^3*^2 0 mA<DmMv^y^ h (DW^it 1 9 0 0 0^|^ 

»J S IMSS?3||fc^VvT%> ^^*^^ffi$tl«;*^oitG a N/t^y ^'tM^IC 
f^igL:feBI7 i:|^«l5i®LED^^T*l±. JI|M:3^l^a«^S2 0 mAT?«JBb3. 7 V, 
^^}^-i/m^\t4 7 0 nm<D^^X'm^mtHt2. 7mWT'*ofco SfetT- 
^S^:SS/:7 httS nm. fcT- ^tg^ODrQ-^^ 1 0 n m> 1 2 0 0 0 ^1^-?? 

feofeo L/fe)5)^oT, G aNA>i/^TMcf, o t »; a^g#®ja^lC O 5: K- tr> 
^^SZ:i:{C<fcy, G aN«^S:t?G a N««±lC#|gbfcM'ffcife^#f*iM®M 

[0 0 3 9] 
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MGaNS«T'«>»;, HVPE^$:MVNTf^is-r-&o ^^tt, m^mTmzmm 

*^«jt$:f^ig-r -So 9 0 2liMg F-ypMAl GaN^^^i/ F»T'^-S„ 9 

0 5:6^^)fe®T*^»;, 3MSBA^e>3&S9 0 3®S i F-^I nGaNM^2M^ 
*>e>3&S 9 0 4(Z>S i K-::/G a NAU TM^^^&SMQW (#fia^^:^) ^ 
5ti:bfco 9 0 6ttS i F-3/'nMA 1 GaN®^)l&M^^I»ltM, 9 0 7ttS 

1 F-:;^nMG aNMi: bfco S^tC, nM«@9 6 8 ^ p ^K*^ 9 0 9 

pMm«i9 1 0 ^mm^X'^m-t^o 

[0 0 4 0] 

mz. :^mm(Dmwi(Dm^m^(DmM:^mz'^\.^xm^•t^o ^-TGaNs^ 
9 0 KDwmz&m^msizm^y'^xmmt&o 

[0 0 4 1] 

G aN^Mm<Dm:^izitHw p Em^mm-t^o sm7tm(Dmm:ff:^iihxK 

tS^jpPiXG a:f^^;U^8 5 0 "CTilDl^bTHG 1 :;5fX tS/SS-^feG a C 1 3$: 

mmh. 5m5im<Dmmif:^ti.x^H^^mm-t^. nm\^-/^yh(Dmmis 

;^i:LTS i H4%L<ttTEOS, pM F-A°> FcZ>||39l:ifX i: LTC PgM g 
*fctt> x^/l/CPgMgSr^M-rS. Otc^® F-/^> hlCJi. 02%b<«T 
EOS ^mm-t^o G a N^««S:^:SS-^S#flcS«lCti-!?-:7r>f TS«S:^ 

[0 0 4 2] 

:^n:fe>^4 0 1 xij^yr^rM^^ 110 o'c^-eirrifeb, 3/n"fe>?.4 027? 
yKmnmMfpxmi^V'-^y^l^r^^. :/n"fex4 0 3-eS«iass:5 5 oric 

Ttf> :/n-fe::^4 0 5T?MJ?5 0 nin©GaN(5[)A>y7TM^^«$-&'2>o ^CD 

<: 
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±Vf. :/n-fe:^4 O 7-ej*$ 3 l O >t*m(Z)Mg k-:;^pMg a NMS:^0#ffi^ 

feto. O K-lf>i'**ld:ffllA'5c S IMS :;^n 7 T-f Otc^-To BIcfi4 

aNS«^®j£^jC. 7. 8X 1 0^^cm"^®^^;b<-g-*tlTV>fe. m^^. ^ 
ai A - ttWgff^etC r i?- ^ T >f T«IRM Sr ^ If > b 7 T >f r G a N 

fJVV 3 0 0 ^tm®Mg K-:^pMG aN«^RS:#So 
[0 0 4 3] 

[0 0 4 4] 

^3^6m^®^:RlC ttM O C V D^SS -5 o 3 i: b T T M 

G (l-U;jl^;i/?5fy iJ^Zk) , teg (h U ni^;i/:ifU 'i^A) , TMI (hU>^^ 

;i/>r>^:;^''>A) , tma (M;;*^;i/T;i/5-'i7A) $:^ml. 5]^^^(Dtejt 

h®$l33l?!fXi:bTC PgMgSfel*. x^;i/CP2Mg ?:^M"r-5. 
[0 0 4 5] 

^•r. zfuiE:^. 110 i-e*«MS^ 110 o'Ct^#M-r-5o yn-fex 1 1 
0 2'e±i£#^S:Mv^T#fcMg K-::^® pMG aN«3K9 0 l ^mmW^mM^ 
110 or-eniRi^ y >^b:fe^> ::^D'fe:^ 1 i o 3 TS^MSS: i o 5 or 

tCTJf. :/n-feX 1 1 0 4'rM^2 5 nm®Mg K-^ P^A 1 q jG Bq gNi^ 
FM9 0 2 Sr^^S^it^o ^^ic:;^n-fej^ i i o 5 izrm^Um^ 8 0 OX:* 
V-f\fX. zfW^Tsl 1 0 6T'MSS:^^$-ti:S„ 7j^lC. ^D-feXl 1 0 7 "t^M 
^2 nm® S i Hq 35G a q g5N^3feM 9 0 3:8.0^^^2 0 nm©S i 

K-^GaN/ty rM9 0 4T'Miiili[3 (^^M3, yiyTM2) 
F«it®l§^M9 0 5 ^CZ)^. 1 1 0 87?M^2 5 nm® 
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S i F->^nMA Iq^^G gN(Z) I nG a Nmi§B5jhS9 0 6 ^mJk^^^ii 

5. ^iZzfU-iz:^ 1 1 OQ-Vm^UI^^ 10 5 Or^-eJllf, yn-fey^ 1110 
*t?MJ|C4 /tmCDS i K-:^nMG aNM9 0 7 ii^Mt^-^^a 

[0 0 4 6] 

fig:R':7:nM-li, Mg K->^pMG aNS3K9 0 1 (DMCP d(DpMM3tffi 
mii9 0 9 22ttJfP cI/Au®pMSM9 1 0. S i F-:/nMG a NM9 0 7© 

mi^rmm'E-}i KSrfrv^ 09 ic:5^bfcL e D^^ii-r-Sc 

[0 0 4 7] 

r(D^^iiJli;&tRl«$g2 OmAT-miES. 0 V, ^3l& tT- ^'IS;Stt4 7 0 n m 

ti5 nmje^T"r^ofc„ ^1^3*^2 0 m A(Z)M«7^:^ h®#^li2 0 0 0 0 

6. ±V:^^it„ S IMSfi¥«flcfev>T, ^^A^^m$4x^*^o:fcpMGaNS« 

?g:R«4 7 O nm(D»^&T'^^ffi:^J«2. SmWT^ofc, ^^\f-^mMty:7 
hl^5nm, br-^7jg;R(Z):$>^li 1 0 nm. 1 1 0 0 0 ^^-^'feofeo L/ 

fejb'^oT. GaNS«^®lCO$: K-hr>^f-r-5Z:i:K:J:»;, p^GaNS^g^ 

[0 0 4 8] 

•^^7T-rrffi^R$:J^b:fe^:^:^ci; »J««M;b^e> nm®$:^4^&v^fc^;?), Affile 



1 6 



ffiSE^ 2001-3114519 



#2 001 — 022732 



1 2 2liS i F-yGaNM«4S, 1 2 3 li S i K-:^nMG a NM, 12 
Gfi^^^M'V:^*). 1 2 4®S i K-:/I nG aNM^ 1 2 5®^ > \^-ZfG a 
NM*^e>«;<5DQW «l)ti:b:t„ l 2 7 «A 1 G a N<Z)^^M 

m^m±m. l 2 SJiMg F->^pMGaNS, 12 9linM«=^, 1 3 0 l± p 

^S«l 2 1 fcS i K-:/GaNS«l 2 2CDfm»Ctt, /^^y 37 TM*^?^^StlT 
[0 0 4 9] 

[0 0 5 0] 

G aN^mm(Dmmc\i. nVPEm^^m-t^o GaN»«®#^^^tCO 
VNT, 04 lC«r5VNT^^i-S. ^-r. :;^n'feX4 0 IT'-tJ- 7 T>fT#ft««S: 

1 1 7 5ic*-einii&L, :/n-fex4 o 2-exK^#H^ttJT'ia^'y-->^^L;t^ 

, :fU±XA 0 SVmmUm^^ 5 OX^iZTVfs :/n-fe>^4 0 0 nm 

CDG aNA^y 7T»$:^;S$-i±-5o ^CD^, '^''U^y.A: 0 exm^Um^ 1 1 2 
StJ^-eJtlf, ::fn-feX4 0 7-e^$3 l O fim<DS i K-:/g a NM?:^;^^^ 
0 /tm/h-e^^SS-er, 3 0 OittmCDS i K-::^GaN««l 2 2 

-So 

[0 0 5 1] 

^CD#^$:frJMbTS i F~:?^GaN«^Rl 2 2^®®-'^:6<gffi-r<S *T?rc>y 
"f-y^Lt^o UMmbfeS i K->/'GaNa'Kl 2 2 

i/A 1 ©nMSIil 2 9, Mg F-::/pMG aNMl 2 8®^®lCP dCD 
pMsS^ffimSl 3 03ttJfPd/Au®pM««il 3 1 $:^l?-rSo ^(3D^> ^ 
xA-S:^vy:/{c4>iOUrtfJli^-;i/K&fTV\ 01 2{c^bfcLEDm^Fi:"t 
<6o P 1 3 0 , pM«M1 3 1 S:^tV-?*lN i. Ni/Au 
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[0052] 

^ytmiJltb. 5mW'^*>ofco |li:3^lflimiiS5 mA- 2 OmAlCfel-t 
:^^l±5 nmJgilT"e^ofco ^MMi^2 0 m A®jtm7^:^> 2 0 0 0 01^ 

±icf^igL:fegI8^[^«jg(Z)LED^^T'tt, Jii^fta««s^2 omA-emffis. 6 

V. ^3fetr-^5^|g;^tt4 7 0 nm®»^T% ^3feai*tt2. 9mWT?feofcc * 
ittr-^'M^SS^^ h«5 nm, bf-^^M^S^i^^^l 0 nm, 1 3 0 0 0 

^^•efeofc. bfc*^oT, GaNS^f^fCOS: K-tr>^-r-5ri:lCj:y. G 

«r#ffi*^5JC#Snfci^*i:bTlfrf^«JBE2:<S^T'#fco tjt^. S12CD12 2S: 
y > K-::^GaN»«, hUyy^:7>f i: K^>f x^y^^^jc J: U :ii>y5^> 
^$:^fV^. ®m$i±-2>§P:$>S: S i K-::^G aNM 1 2 3 ii L, ^©JiS i K-:^ 

GaN®4l^cnMfll@&?^^bfe^^«)t^c^v^T. r i: 

[0 0 5 3] 

9f&, tr-i^iS;g>>:7httl/5, tf-^?g^:S<Z)4)'^ttl/2C<£M$n. #^ 
[0 0 5 4] 
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[01] 
[02] 

o 

[03] 
[04] 
[05] 

j^^mi^mt>^ G a N««lCi3l:tS#®a£6l% L < ttG a N««t|J|^©^^® 

s iMsyn7T^;i'i?feSo 

[06] 

^JC^qitC-a^tDS G a NmWZ:i3Vf^Wm^m% L < ttG a NS^tfiftom^© 

s iMsyn >'T^;i/-e^s„ 

[07] 

2^^eaiC'^*3SM'fi:ife^^^^3fem^o#jg«iEii&»T®0T*^-5„ 

[08] 

^jc^^tC-^^D-S G a NS«}Cfet^S|il®j£^% b < liG a N^^Rtf 1^©^^® 

s iMs^n:7T>f;i/'efeSc 

[09] 

2|s:^9§tc^fcS^fl:ig!l^^«£^^^^®«l3itl!ElSWTffi0T'* S . 
[01 0] 

*^^{C'^t)<2> G a Nmmz-SBH:S>nm^^^ b < liG a NS«cf3|^©^0<D 
s iMSzfuyr^ )W:^^o 
[011] 

[01 2] 
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3 0 1 ••• S i K-:/nMG a 

3 0 2 - S i l^-zfnMG a NM 

3 0 3"-S i K-yi iiQ ggGao ggNlg^feS 

3 0 4 > K-:/GaNAU rM 

3 0 5 -^3feM 

3 0 .6 -^3feMII^B&ifcM 

3 0 7 -Mg F-^pMG aNM 

3 0 8-nM^@ 

3 0 9 -pMii^feffimM 

3 10 - pM^^ 

7 0 1 -S i F-:/nMGaNS5K 

7 0 2-0 K-:/nMGaNAy :7tS 

7 0 3 - S i nMG a NM 

7 0 4 S i K-:/ I no 35G a o.esN^^feM 

7 0 5 -y > F-:/GaNAy rs 

7 0 6 -m%m 

7 0 7 •••^3tM^^I»JhM 

7 0 8 -Mg K-:/pMGaNM 

7 0 9 -nMmM 

7 1 1 ... p 

9 0 1 "Mg K-:/pMG a NS«« 

9 0 2-Mg K-^pMA 1 0.1^ ^0.9^^^'^ f"'^ 
9 03. "Si K-:7^Ino^35Gao 65N^3^M 
9 0 4-S i K~>''GaNAUrM 
9 0 5 -^3^6^ 

9 0 6 "•nytmmmm±m 
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